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PROBLEM TO BE SOLVED: To provide a method for smelting 
highly pure metallic titanium efficiently in high mass productivity. 
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holds a calcium chloride bath 17; an alumina container 16 that 
holds the container 8; a stainless steel cover 9 that shuts the 
opening of the container 16; an electric furnace heating element 1 
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anode plate 18 f while an iron lead wire 23b is connected to the 
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plates 18 and 19 from a direct current source 24 through the lead 
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£bT*5t> N &^bfc*^*;l/S/*A (Ca) *0<S 

(C a) (D^m&tfmit^^^ (T i O2) (DMrtlc 
•fcSa^SA (Ca) <Dfl»8tt*±ig<5»& s *f* 
A (Ca) OfffflfeiEC D#5tf, RfIc^FSP^ 

[0038] c*) *rw<&» 1 <v$m<DBmimz>& 

M*?><Dttmttlc&&mm8&ft<DRjB>& (4) A 
^b<& (6) STiSb^JBTcSaSfc. iXTO2OC0^ 
(7) (8) T7fr?9MKfii<D&Wf 3-D<Dj£rei 



(7) 



So »B-«Sfflfcffl^6tlS»fl:^#V (T 1O2) 

n, j^w*stea*Mbfc*>^oie3R^ 

Ca z+ + e = Ca + 

Ti02 +2Ca + + 2e = Ti + 2Ca + 
[0]Ti+Ca++e=Ca 2 + +O 2 ~ 



2 e 

= C a (8) 

(9) fciBttSft* : 
+ 2CO (9) 

30 SE*Bb*^fl!k *fiftfci:9 9. 7SS%SBreSflfi*t> 

S">A (CaC 1 2) ttffcfcJl/^AOIMSfcl: 
7 7 OW, 3KACEEtttt{lrr^i/9^ (Mg C 1 2) 



(l 0) 

+ 20 2 ~ (1 1) 

(1 2) 



»«tg{fc;*7 A (C a C 1 2) O^jSWEWTO* 
«E«JETfT5o (C a C 1 2) 

/l/S/^ A (Ca) VftttSMUBElca-rs^M 

5f£;*7 A (Ca) W«ffflbttCa&5o H7*Offi 

2 - ts*Sbrflfe«-r* co-coz i^xt^So 



50 



0 7^®^ (11) ST^tlSKffc^^V (T i 
O2) tf^ffiffc^l/^A (C a C 1 2) *lc*§tt& 

^oTSW^S^tfc H7*<D®W\ (1 2) ST 

55*;S*i5»{fc^*:/ (T 102) OiS7cfc:£t)£jS-r£ 
&KffilcBttLT<rSSWR[0]Ti £JRDRfc<BKl£K 
JST«« 0 07 4^^®ti^ ^SilT^fg (EJS88) 3 

3<oisspjcfe»« (12) 2ST^-rK»ras**-r 0 » 
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[0]t i #IR!9^fr*l3o 

[0040] (M2 (ommcomm) m s ic^r&^m 

mt^fy (T i 0 2 ) hmtJl)\<l'*?L> (C a c 

12) com&tmi sz^fofvii/Vhtc a)icj;oa 

fr-r^^BT^^o 08^*5V^Tt±. mk<Di])\/^L> 
*f-*^ (T i O2) tmtil Ls (C a C 1 2) <E> 

utiim 1 smstu^y^m. 1 4 ^stc • saw 
[0041] zorctb^ mzvmfficDj&mz&zmnm 
(2, 3) , aobsw (2, 3) icmfztittmitf 

X (Z/l/dTvtfx) #A#S (4, 5) , <i<D}S7C-a& 

fc«m*nft»t^*^ (t i 02) w£2 1 t&ik* 

2* (CaC 1 2) £<DM^MH1 5*iR|flfS± 
gcofflll 3 a, *;V^L3&i 4 ^riR«fl*r ^"FSOJm 1 

3 b, ffi-&«£U 5RrJX)i'z/yjJ&i 4fetag&-rs*a 

»#s «iw^8»*) 1 mmmss (2, 

3) a. -**»ufc»ii!»«*^**2fc, mm 

RHMKfi; 2 <d{BM«h u £^#§Ji 3 £ TlftS* 

8&, — ^m\^rcmmmm^mmm^2(o^mcm 

08*-fcf> rtg5 0miTK S^8 0mmttn^ B 
8S8J®»S§g§## 2 F*9g3 5 0 mm, g?7 2 0 

mm 1 ^^swcttH-r* ± ? «jnm*(CS8& 

[00 4 2] ^Stt*fX*A#« (4, 5) tt, B«M 
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*«««SS*tt 2 icRi* & ftfc7;l/dr vtfx^AP 4 R 
7;l/:J:/;ffX#EtHP 5 £T*#§j£2*vr^3o ^RStt# 
X*A^J£ (4, 5) \c&K>, U-BtMftl 5fttf*/l/S/ 
^ZJ&l 4&, T;l/dT>#x|?HM*Tft^^nSo 

[0 0 4 3] mslC^TXolC^ XfVUXig^8 <h 

[0 0 4 4] X ^ V UX«S8S 8 COTSPJC fcJ\ Xfyb 
XjBagR6*«aBS*U Xx>UXS^5 9^±SPtC 

xx^ux^±tS7^gaB^nTv^ 0 coxfy 
r;t«yM it?, x r y uxs§^ 8 ^ x f y i/xn 

( C a ) ig^xfy UXfiSSg 8 o^if n& £££r@ 

o < C(o»iST^j^*rSo 

[0 0 4 5] WiB^ttftfb^* V (T i O2) £ffi{fc# 
(C a C 1 2 ) <DWt£ftW&m&&te^<DT*. 
±»(Dm{#&{b*jfr5'*l* (C a C 1 2) , TSP^Sft 

Kft^^v (T i 02) tt?A0 2j|£&frtu mef- 

^y (T i O2) ««*0«ffc*;l/S/^A (C a c 

12) icj:ot^cit>tu «e^M»f^n§o 

coimi 3 boffiflP#/i/5/*A(c a)*^^;i/iy , >A(c 

a)g|^X«rVPXSSS8^«U *ftt«fc*Ji> 
>">A (C a C 1 2) fc«»i&*»ft^*V (T i 

o 2 ) ^ajc-r^o m«®jatfCRrfSJSff»^iiB^ 



[0 0 4 6] ©iR^nfc&S^* V^&igSr^fiLfc 
[0 0 4 7] 

[Si] 













T702 


CaCb 


Na.l 


4.6 


0 


950 


24 


1.883 


No.2 




100 


950 


1 


0.127 


No.3 


4.6 


100 


950 


3 


0,085 



(C aC 1 2) tt»^JS»aA,^£*;l/^9A(C a)T*il7t 

FI^»c»ffiTin^o (CaC 

1 2) *ffli,>*ivcsK&r5fc£, mit^z^ (t i o 

2) ^JBTCbTBI^jR-raftft^l/^^CCaO)^ 
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(T i) tt?*ffi«H,\ 3E&**;l/^9A (C 
a) IS«©«A*IB*T8<0K:#LT\ «f**ffc*;W> 
»>A (CaC 1 2) tf^V (T i) tt^JBHfcfirtE 
*T8£, BI4j«Mfc*;l/S/9A(C aO)^0*lc}gfr 
ia». jM^** (Ca) i*8g|SWfti^ca& 

[0 0 4 8] (*3^0ll«O«JII) Kft*-*^ (T i O 
2) OiBRS^tettLTtt. (C a) *dtf 

ttfcfc/i^** (c a c 1 2) oXK^rftfrn^iKS? 

C0049] m3<omM(D]&M\c&2>m%Lmw cmwtm 

3 30AfflcCWafm«l3 2«EBbT^8. 

8&§&§7eg§§3 3&tf&fiSj|?i§§:§g3 2ti\ X-r> 

(AffSS) 3 1 <OftgPfc:lBg£tiT 

[0 0 5 0] tOX-r:/l^X8K9k:«\ WK®3 8lc 

mm-tzmtJifrisvi* cc a c 1 2) tmitij >i<->*y 

MC a0)0|«mi 5<DfiAP2 7, il^cj§3 5tc 

*ftrr*ttffc*-*>' (T i 02) SAP 2 8. T;l/dTv 
^XfAP4, 7;l/r*v;ffXJ#tHP5, «K»38oy 

77^ hBlfisffil 8/)>?,^t5CO-C02S^ 
X$ftg2 2 0gftBP2 9^R»6ntt>5o #EffiP2 9 

co-coa^xifflf 3o^^n, co-c 

0 2 #X$#fflW 3 0 imMYA 3 8 Oafiff £T*fr*lTV> 
So CO-CO2 3?XSfHlB3 0<?)SaBk:ig'&K»l 5 
CDfiAP 2 7tfR^&4V SAP2 7li, Xfyi/XS 

S9£Mrr£B§igy- Ftint^^^^A (cac 

1 2 ) • Kfb^;l/->^^(C a 0)i*Kfifi!Xf3 91C 
SKSntl^. RBSU - F«lfi^ttH«A« 3 9 <o 

U - FWaKB'&tSSiaA* 3 9 *BA/P. Xf V UXB 

F«4 6<05Mfc»W««l 9#JftJKFtrr<r'>S. X 
fyl/XSi9i:igy-KS4 6£<£>fate N *6^6 

±Wflflffi»*BHttSfi7 1 ^litt, CO-COz*X 

1 t C O-C O 2 »Xj*flJf 3 0- iOBlii^ %i«6 1 

Jcj:0««fl9k:|fij»stiTv^*o CO-CO2 tfXSMB 
S3 0(O±ffliSSSP*EBi:Sfi7 2*HilUTx way- 

Hs«ffl*ts«aAe3 9««ia:»6tix ®swtit*:«/s 

LTWo fiiffiy - FB3*S«tSfl«A« 39^172 

iei*6 3iat)i»ifei^nn^o 

[0051] i(kf ^>SAP2 8icti > XfybXS 
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9^mii*r§^ft:^^> (t i 02) SAS4 o#s 

S n> Rffc* * >«A« 4 014, ®7t*S 3 5 <D*BBB 

tfS-pWMvc^So 7;l/dr>5?X#AP4»ctt. X-r 

>uxssB9*Kii-rsr7i/drv?ffxsiAS3 6^ 
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stu 7;i/drv«rx*A« 3 6 amBTcSffi 3 3 <9is 

ffiffi#$T»*>ftTVSo X-rVl^XSfflE9Jctt. JEfc 
» 1 2»MBBBt^SS3 3»ci|5a««nftJB7cJS3 5 4)$! 

3 4 «w- 6 n> XfyUXS!9 <0±#** 
-&16Hia:A«3 9fcl8Wy-Kflf4 6fcc0Htett N uss 

[0052] 09 tc^rm 3 cDmM<D&imc&z>m8m 

W) T;i/dr^^rx#AP4Rrj : 7';i/drv#x^ 

flJPSfcflitvr, X^VUX««RJS§» 
X#B«*T\ «AP2 7*^LT. &§£»i??§Sig3 

2CDrtgMc, ffilb^i/^i* (c a c 1 2) iKft*;i/ 

jS¥iS^g§ 3 2 £ JBtBSS 33*, 0^£r^Pg L fcftJ^ 

g&c<fctu 9 0 0 < c©iaft^«j#^nSo 

[0 0 5 3] (n) H^**mSbfcfi»£«W*fflv^T> 

^r-frtitKi 8 ^ saa^astg 1 Qtcomcmm 

«E*BI4DU ffiffc#^>*2*(C a C 1 2) 
SPtSo «&^lCJ;9ft&ft8$*n'5'<»A (Ca) 

»w»ffc*>i^9i (cach)-a, mmrm^ 3 2 

fcjs7^S3 3^«*&^nso coaattttPiay-F 
tii^fiSAf 3 9 *a ltbmcmmi 3 

2k:iiio^n«*B{t*;^r>A (CaCh) tm.it* 

;Vm(CaO)Og^l 5 0ifcit>Tft$5o 
[005 4] On) M7m^3 3 lC*>^Tfci\ fltlgi&g 

S3 2*^ffifiE«*&^tlS*«{fc*;l/^^A?§*tS^ 
■ 3 4T!M¥UjB<6, Wt^#> (T i O2) tmA 

[0 0 5 5] (~) CCT)^*, jljt^g§3 3^T\ ®Kb 
(T 1O2) t±> m&mttl foist? l±<D$*(Dii )]/ 
^W*yCa + ftlftf e fc: <fc t) Stc • ^ * tu 

[0 0 5 6] W fO^, JIF»U 3l7t^8§3 3*7k 
*fctIMLT*fl:*^5/9A (C a C 1 2) »»*ajS 
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0 1 3 p pmfSofc, 

[0057] (jg4 <r>-m&<mm *- * wwmmz. 

[00 5 8] 01 0 lojVf «fc 5 fc, #?§WcD^ 4 CD^SS 
JS3 5^rlR^-rs^Sjljc^3 3i:, j#m®#f (4 

1,43) fc*±saptf So »§sai7£ggg3 3 a, m 

ffiV>m7cRl&%t£, (T i) ^««frSR8SWi: 

fr&tttK Xx>PXSS^g§ (MD 3 1 teJR 
ffl^tlTl/^So S7caS^t^S3l7cJ§3 5©^T'ja 
7c£tlfc^*V«ifcfiM-Cifc&U ^Sj§7E^§§ 3 3 <D 
TfcfciiMU *-*>X?y-*tM«4 2 £&S„ CCD 
^VX-^y— iftSfflM 2tt*gjBtiB{t;&.rt/$/£.k (Ca 
C 1 2) T*£&i: LTiifi|&tt<D$..5X7l>— * 

tuzuzrztixommfflg (4i, 43) &sai7G§ 

3t. C«gPtflXh>y/^-4 3«rl3KS 
'Cf±"F^lRl!^Ki$*SXh-y>'^-|gi!i^H4 l i:^?.^ 

»&tf#»Hti**u x^vu-xssiM9^±^fcga« 
^nr^So 

[0 0 5 9] xf^i/xaas§s (^^g§) 3 1 <o 
vuxgsjs^gg («cm§g§) 3 lcOTSP^^V^c 
sntvSo x^v^xss^sg3 1, x-^vi^xs 

KJS^ggJffiSB 5 1 St/X^^PXS^ 9 t X\ ^giggg 

##S/fr£4xTv->So x-xvixxgKJ£pg§§3 i agtggg 

h5 2*tu msmmm- h 5 2 tea, j# 
mx h >y/^- 4 3 <Dvm*mm?zmmi&ffim&m<i 4 

^IStfe-ftT^S, X-rVUXSSJSggg (»®§gg) 
3 1 £D^t? icii. gtSjl7C^§§3 3^tmiHXhy^- 

[0 0 6 0] X-rVl/XSIM9li:«, fiAP2 8, T^l/ 

drv#X^AP4, 77l'=fVj?X««HP5 3WRtt6nT 
<^S. X. tUSegflXftjH- h 5 2\ci>7>l<3yjJX}gA 
P 4 *)W 6 tlT 1/ ^ S „ XfV UXHSftSHtiW (« 
gg^gg) 5 1 Src^^^AtifflXxVl^XiS 
zkH*§gg4 5^iiStiT^5„ JSAP2 8W\ X-r^ 
UXgg 9 ic Ktt £ *U SrcJS 3 5 <£>«® Sfifr 

«r?iJffibTs i^««m£fi3 4tf^;r£>nT^So 

[0 0 6 1 ] sf?4 e>$m<D&mte&%ffl8mm mum 

[006 2] (-O &S3il7cggg 3 3 <OJggpc0P 
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[0063] (a) y>vji/rtxmmfs.ti,rc&, 

(H^m> £ffl^T. ^giSrcSgg 3 3 
fS^/'yOU (C a C 1 2 ) <£>Il£UX±<£>9 OOtt, f- 

?yX7') -itttSB 4 2 toiaSfcliiUJCF© 7 0 0 °c \c 

«jfrsc 

[0 0 6 4] (/\) LfrS^ SAP2 8^e.ffift*;l/ 

j"?a ccac 1 2 ) *&mm7mm 3 3 fimc&A? 

10 5. m.ltijfrS'V A (C a C 1 2) , §ig££oTT 

Kb. ^vx^y-tftagiH 2-ejg@-rs. 
•rso ffiftA^^^Ajs^m^s^ffi^nfc^ 

-7 A ( C a ) :&&ftli8fiJ«T<9S8xAn LilTuiS 3 5 £T 

So 

[006 5] (^) 5l7G*§3 5£Jg#^B3 4 7? 

*#L&#£&AP2 8^fflLT^{t^^> (T i O) 

[0066] (*) mmmvmimtmT l^c^*> e, 1 

X7V-«iagP4 2 <ota*^r^ tc±tf. ^fb*;P->'i' 

2* (CaCl2) (3D^^e^.fct€> Xh-yA-H 
»B4l^fW!i?^ lU)Xb-^-4 3^B3<i:, a 

ggJSSP (^fg^gg) 5 1 tKBLTt^STk^X-r^UX 
§^gg8rttc, ^Mf-^>^@LTS«$txS„ 
[0 0 6 7] 

30 n'ommmwA^m^^^m^^. 

[0068] me. mnm&mmtomtJBcvmtiitf^m 

[02] mmomi nfmmmmz>$im?-zis<»m 
^B^Wis^ffiBS^riiw-rs^fig^wfasT'feSo 
[03] &mi<Dmi<omm<D&imc&z>&mi L ?y<D 

WTS/c:46©^W*:6gfB0TfeS. 
[04] C a-C aO^T<0fei«gf ^vWffi 

[05] JSfflffi{fc*;l/>">A (C aC 1 2) «4>fi:fe(7S 
ij)\z'yt}L. (Ca) ©?gfit^ft7j;P->">A (CaO) 

[06] SKffl{fc*;l/->^A (C aC 1 2) *<MMfc* 
(CaO) ©fSatKffc^yPi/^A (CaO) 
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[0 7] *^OMtt^<DflUft*^ , *-BI'?&S. 

®mm<omm.<oim& ttmm -r s sts mm 0 t- & s . 

[09] #f§BJco!g3©fg;&mi^3&M^*>cDi|i 

[01 0] 4 (D^m&micmz&m?- 2 ><d 
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